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In the next place, if the current passes once, and only once,
through the closed curve in the positive .direction, the line-
integral has a determinate value, which may be used as a
measure of the strength of the current. For if the closed curve
alters its form in any continuous manner without cutting, the
current, the line-integral will remain the same.

In electromagnetic measure, the line-integral of the magnetic
force round a closed curve is numerically equal to the current
through the closed curve multiplied by 47r.

If we take for the closed curve the rectangle wh.ose sides
are dy and dz, the line-integral of the magnetic force round the
parallelogram is              ,

and if u, v3 w are the components of the flow of electricity, the
current through the parallelogram is

<wdydz.

Multiplying this by 4 TT, and equating the result to the line-
integral, we obtain the equation
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with the similar equations
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which determine the magnitude  and direction of the electric
currents when the magnetic force at every point is given.

When there is no current, these equations are equivalent to
the condition that

(Equations of
Electric Currents.)

or that the magnetic force is derivable from a magnetic poten-
tial in all points of the field where there are no currents.

By differentiating the equations (E) with respect to x, y, and z
respectively, and adding the results, we obtain the equation
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which indicates that the current whose components are u, v9 w
is subject to the condition of motion of an incompressible fluid,
and that it must necessarily flow in closed circuits.

1a function having an infinite series of values with
